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INTRODUCTION
This paper is a continuation of our earlier work related to the study of thermodynamic properties of binary and ternary mixtures [1] [2] [3] [4] [5] [6] . Reliable data on phase behavior and thermodynamic excess properties of multi component fluid mixtures are necessary for the proper design of synthesis and separation processes of the chemical substances involved. Experimental determination of all these properties is time-consuming and involves great expense especially if the data have to be known at various state conditions and compositions. Therefore, the properties of multicomponent mixtures are often estimated from the corresponding data of the constituting binary mixtures, but the reliability of such estimation is always questionable and has to be tested. Numerous researches have done with binary and ternary mixtures of (o-, m-, p-) xylene and acetic acid with other component [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . In this project we consider the experimental data for the binary mixtures {o-xylene or p-xylene + acetic acid} and {o-xylene or p-xylene + tetrahydrofuran (THF)} at different temperature and pressure [18] [19] [20] . The excess molar volumes [20] show that the V E values are positive over the entire mole fraction range and are almost symmetrical with a maximum around x = 0.4 for the two binary mixtures. The values of V E can be explained in terms of two opposing effects [18] : (1) expansion in volume owing to mutual loss of dipolar association and the difference in size and shape of the component molecules; (2) contraction in volume occurs owing to dipole-induced dipole and dipole-dipole interactions and donor-acceptor interactions between unlike molecules. The influence of methyl groups into benzene will increase the electron density and its donor capacity [18] ; however steric hindrance among the atoms of acetic acid and the two bulky methyl groups hinders the proper orientation of acetic acid to interact with xylene, which results in a more positive excess volume. In addition, the dissociation of self-associated acetic acid also contributes to the increase in the excess volume. The molecules of THF are polar and those of the aromatic hydrocarbons (o-xylene, m-xylene, p-xylene) have large quadruple moments [19] , which lead to the molecular order in the pure state. On the other hand, there is the possibility of electron donor-acceptor type (or charge-transfer) interactions [20] between the highly electronegative oxygen of THF (acting as donor) and the π-electrons of the aromatic hydrocarbon molecules (acting as acceptor) is caused negative value of V E . The observed negative V E values suggest the presence of significant donor-acceptor interactions between THF and the aromatic hydrocarbon molecules in these mixtures. Recently, Yang et al. [20] has also reported similar types of donoracceptor interactions between the oxygen atom of sulpholane and π-electrons of the aromatic hydrocarbons (o-xylene, m-xylene and p-xylene).
The more negative V E values for THF + p-xylene that are observed are due to the fact that the THF molecules could approach more closely to the ring of p-xylene from two directions as compared to o-and m-xylene, showing a maximum interaction of the THF molecule with the former p-xylene than with the latter two xylene. This is in good agreement with the reported [21] trends in V E for the DMSO + xylene. The values of V E increase with increasing temperature for the binary mixtures of o-xylene and p-xylene + tetrahydrofuran. The increase in V E is attributed to the breaking of donor acceptor interactions between unlike molecules with a rise in temperature, leading to an expansion in volume, resulting in an increase in V E values [19] . In this work we derived the properties such as (thermal expansion coefficients α and their excess values E α , isothermal coefficient of pressure excess molar enthalpy 
EXPERIMENTAL
The experimental densities and the excess molar volumes, V E for all components and binary mixtures were used from Ref. [18] and Ref. [19] .
RESULTS AND DISCUSSION
The variation of temperature, the excess molar volumes of all binary mixtures were fitted using a temperature-dependent Redlich-Kister expression [21] :
where x i and x j are the mole fraction; A pq are the temperature dependent parameters for the binary mixtures; and T is the absolute temperature. These parameters were obtained by the unweighted least-squares method. Standard deviations (σ) calculated by using the following relation:
where n is the number of experimental data points and k is the number of A pq parameters. The parameters A pq for all binary mixtures and standard deviations (σ) are given in Table 1 . 
Thermal expansion coefficient and their excess values
The temperature dependence of density for the pure components was fitted to the equation:
The thermal expansion coefficient α for pure components was obtained by analytical differentiation and presented in Table 2 . The average uncertainty in the thermal expansion coefficient is estimated to be ± 5 x 10 -6 K -1
.The basic expression relating the molar volume of a mixture and its excess molar volume is: 
And dividing by V and reversing the order of terms:
We then obtain:
where α and i α are the thermal expansion coefficient of the mixture and a pure component, respectively. From this expression the excess thermal expansion coefficient can be rewritten as:
And i φ is the volumetric fraction of the components of the mixture. This property can be described as the variation of density with temperature due to the no ideality of the mixture. The thermal expansion coefficient α and excess thermal expansion coefficient α E are recorded in supplementary data and graphically represented in Figures (1 and 2) . The excess amount may reflect the molecular orientation and packing of mixtures. Molecular orientation effects are ascribed to shapes of molecules for nonpolar solvents and dipole moments, higher multipole moments, and special interactions such as hydrogen bonds for polar solvents.
Isothermal coefficient of pressure excess molar enthalpy
The isothermal coefficient of pressure excess molar enthalpy can be derived accurately from volumetric measurements by application of the following expression:
This quantity represents the dependence of the excess molar enthalpy of mixing with pressure at fixed composition and temperature. The isothermal coefficients of pressure excess molar enthalpy 
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